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REMARKS 



Applicants thank the Examiner for her telephonic notification of the restriction 
requirement, November 13 and 14, 2002. Applicants also take this opportunity to point out 
that the last name of Applicants' representative is spelled "Bone" and not "Bones" as 
indicated in the Examiner's remark on page 5 (at item no. 6) of the Office Action mailed 
November 20, 2002 (Paper number 7). 

Amendments to the Claims 

Because Applicants inadvertently presented two claims numbered 19 in the 
specification as filed, and because Applicants' preliminary amendment mailed June 28, 2002 
did not renumber the claims to take account of that fact, the Examiner has renumbered claims 
43-67 as 44-68, thereby leaving the status of claim 43 (previously claim 42) unclear. Since 
claim 43 is still pending, and it is a duplicate of pending claim 65 (previously claim 64), it 
has been cancelled with this Amendment. 

Claim 66 has been amended herewith to correct an informality of antecedent basis in 
steps (b) and (c) with respect to the term "photochemical reaction." Claim 66 has also been 
amended to remove reference to the term "pattern" and to amend the phraseology employed 
in step (d). 

Accordingly, no new matter is introduced by way of these amendments and entry 
thereof is respectfully requested. Claims pending after entry of this amendment are claims 1- 
18, and 44-68. 

Restriction of the Claims 

The Examiner has required restriction of the pending claims under 35 U.S.C. § 121 to 
one of the following 2 groups: 




I. 



Claims 1-18, drawn to a method of making a metal pattern from application of 
a metal complex, classified in Class 427, subclass 552 or 553-556. 



n. 



Claim 68, drawn to a photoreactive precursor metal complex film on a 
substrate, classified in Class 428, subclass 457+ or 689+. 
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The Examiner has further stated that the application contains claims directed to the 
following patentably distinct species: (1) photoexposure, or (2) particle beam exposure. The 
Examiner added that the species requirement is tentative because claim 66, although using a 
particle beam, to cause a photochemical reaction. While Applicants do not concede that a 
particle beam is incapable of causing a photochemical reaction under any circumstances, for 
the sake of hastening prosecution, and for the purposes of ensuring correct antecedent for 
each and every term in claim 66, Applicants have herewith amended claim 66 so that the 
particle beam causes a transformation, instead of a photochemical reaction. 

Applicants hereby provisionally elect the subject matter of Group I , claims 1-18 and 
44-67, drawn to a method of making a metal pattern from application of a metal complex. 

Applicants further provisionally elect Specie (1) , a "photoexposure" and indicate that 
claims 1-18 and 44-67 read upon specie (1). 

Conclusion 

The fee believed due with this amendment is authorized on the accompanying Fee 
sheet. The Commissioner is hereby authorized to charge any additional fees associated with 
this paper communication or credit any overpayment to Pennie & Edmonds LLP Deposit 
Account No. 16-1150. A copy of this sheet is enclosed for accounting purposes. 



Respectfully submitted, 



Date: January 16, 2003 




Richard G. A. Bone, Ph.D. 

Limited Recognition Under 37 C.F.R. § 10.9(b) 

(Copy of Certificate Enclosed) 



For: Victor N. Balancia (Reg. No. 31,231) 
PENNIE & EDMONDS llp 
1 155 Avenue of the Americas 
New York, NY 10036 
(650) 493 - 4935 



Enclosures 
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APPENDIX A 

CHANGES TO CLAIMS UPON ENTRY OF THE 
AMENDMENT UNDER 37 C.F.R. § 1.111 MAILED January 16, 2003 

U.S. PATENT APPLICATION SERIAL No. 09/876,944 
(ATTORNEY DOCKET NO. 8317-120-999) 



The following mark-up scheme is adopted: 
Deleted material: Strike-through ; 
Inserted material: Bold underline 

66. (Amended) A method for making a pattern of a patterned metal containing material on 
a substrate, said method comprising: 

(a) applying a mesomorphous film of a metal complex on a surface of the substrate; 

(b) exposing, in a first atmosphere, a first area, having a first shape, of said film to a first 
particle beam to cause said metal complex in said first area to be t ransformed undergo a 
transformation into a first metal-containing material adherent to said substrate and one or 
more ligand byproducts of a first kind at least some proportion of which are driven off during 
the course of said pho t ochemical reaction transformation , wherein the pattern comprises the 
first shape ; 

(c) optionally driving off an unreacted amount of said metal complex and a remainder of 
said one or more ligand byproducts of a first kind that are not driven off during the course of 
said p hotochemical reaction transformation ; 

(d) exposing, in a second atmosphere, a second area of said film , having a second shape, 
of said film adjacent to said first area, to electromagnetic radiation of a wavelength suitable to 
cause said metal complex in said second area to undergo a photo-chemical reaction, said 
reaction transforming said metal complex in said second area into a second metal containing 
material adherent to said substrate and one or more ligand byproducts of a second kind at 
least some proportion of which are driven off during the course of said photochemical 
reaction; and optionally 

(e) driving off an unreacted amount of said metal complex and a remainder of said one 
or more ligand byproducts of a second kind that are not driven off during the course of said 
photochemical reaction. 
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APPENDIX B 
PENDING CLAIMS UPON ENTRY OF THE 
AMENDMENT UNDER 37 C.F.R. § 1.111 MAILED January 16, 2003 

U.S. PATENT APPLICATION SERIAL No. 09/876,944 
(ATTORNEY DOCKET NO. 8317-120-999) t 

1. A method for making a pattern of a metal containing material on a substrate, said 
method comprising: 

(a) applying a mesomorphous film of a metal complex on a surface of the substrate; 

(b) exposing, in a first atmosphere, a first area, having a first shape, of said film to 
electromagnetic radiation from a first source to cause said metal complex in said first area to 
undergo a photo-chemical reaction, said reaction transforming said metal complex in said 
first area into a first metal containing material adherent to said substrate and one or more 
ligand byproducts at least some proportion of which are driven off during the course of said 
photochemical reaction, wherein the pattern comprises said first shape; and optionally 

(c) driving off an unreacted amount of said metal complex and a remainder of said one 
or more ligand byproducts that are not driven off during the course of said photochemical 
reaction. 

2. The method of claim 1 further comprising: 
after said applying, 

(d) exposing, in a second atmosphere, a second area, having a second shape, of said film 
to electromagnetic radiation from a second source to cause said metal complex in said second 
area to undergo a photo-chemical reaction, said reaction transforming said metal complex in 
said second area into a second metal containing material adherent to said substrate and one or 
more ligand byproducts at least some proportion of which are driven off during the course of 
said photochemical reaction, wherein the pattern additionally comprises said second shape; 
and 

(e) driving off an unreacted amount of said metal complex and a remainder of said one 
or more ligand byproducts that are not driven off during the course of said photochemical 
reaction. 
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3. The method of claim 2 wherein said first area is adjacent to said second area and said 
first and second metal containing materials form a planar structure on said substrate. 

4. The method of claim 2 wherein said steps of exposing said first and second areas of said 
film to electromagnetic radiation from said first and second sources respectively comprise 
aligning first and second masks over said substrate and illuminating surfaces of said masks 
away from said substrate with said electromagnetic radiation. 

5. The method of claim 4 wherein said electromagnetic radiation comprises ultraviolet 
light. 

6. The method of claim 2 wherein said first atmosphere comprises oxygen and said first 
metal containing material is a metal oxide. 

7. The method of claim 1 wherein said first atmosphere comprises oxygen and said first 
metal containing material is a metal oxide. 

8. The method of claim 7 wherein said first atmosphere is air. 

9. The method of claim 7 further comprising: 

removing remaining metal complex from said substrate, after said exposing said first 
area of said film to said electromagnetic radiation from said first source. 

10. The method of claim 7 further comprising the step of reacting said metal oxide with a 
suitable chemical in a suitable atmosphere to reduce said metal oxide to a metal adherent to 
said substrate. 

11. The method of claim 1 wherein a local temperature of said first metal containing 
material is maintained below an annealing temperature of said first metal containing material 
throughout said step of exposing said first area of said film to electromagnetic radiation from 
said first source. 
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12. The method of claim 1 1 wherein said local temperature is maintained below 320 °C. 

13. The method of claim 1 wherein said exposing said first area of said film to 
electromagnetic radiation comprises aligning a first mask over said substrate and illuminating 
a surface of said mask away from said substrate with said electromagnetic radiation from said 
first source. 

14. The method of claim 13 wherein said electromagnetic radiation comprises 
ultraviolet light. 

15. (Amended) The method of claim 1 wherein said metal complex comprises one or 
more metal atoms bonded to one or more ligands, at least one of said one or more ligands is 
bonded to said metal complex by a chemical bond which is broken by the absorption of 
electromagnetic radiation, and wherein said complex is unstable when said at least one ligand 
is removed. 

16. The method of claim 15 wherein said at least one ligand comprises a carboxylate group. 

17. The method of claim 15 wherein at least one of said ligands is selected from the group 
consisting of: oxalato; halogens; hydrogen; hydroxy; cyano; carbonyl, nitro; nitrito; nitrate; 
nitrosyl; ethylene; acetylenes; thiocyanato; isothiocyanato; aquo; azides; carbonato; amine; 
pyridinyl; and thiocarbonyl. 

18. The method of claim 15 wherein at least one of said ligands is selected from the group 
consisting of: alkoxy; alkyl; alkenyl; alkynyl; alicyclic; substituted alicyclic; alkyl bicyclic, 
such as norbornyl; phenyl; substituted phenyl; naphthyl, naphthylene; phenoxy; substituted 
phenoxy; carboxylate; substituted carboxylate; benzoate; substituted benzoate; and 
heterocyclic aromatic. 

44. The method of claim 18 wherein any of said ligands that comprises one or more aryl 
groups does not comprise more than 26 carbon atoms. 
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45. The method of claim 18 wherein any of said ligands that does not comprise any aryl 
groups does not comprise more than 12 carbon atoms. 

46. The method of claim 45 wherein said at least one ligand has formula 0 2 CR wherein R is 
an organic group selected from the group consisting of alkyl, alkene and alkyne. 

47. The method of claim 46 wherein R is (CH 2 ) 4 CH 3 . 

48. The method of claim 17 wherein at least one of said ligands is a bidentate ligand 
selected from the group consisting of: p-diketonato, mono-thio-p-diketonato, dithiolene, 
salicyladehyde, benzalazine, ethane- 1,2-dithiolato, ethane- 1,2,-dioximate, and 
dithiocarboxylate. 

49. The method of claim 17 wherein at least one of said ligands comprises one or more 
linking moieties, selected from the group consisting of: azo, diazo, oxy, amino, vinylene, 
phenylene, substituted phenylene, oxime, carboxy, and imine. 

50. The method of claim 1 wherein said metal complex comprises two metal atoms bonded 
to one another. 

51. The method of claim 15 wherein at least one of said metal atoms is selected from the 
group consisting of: copper, nickel, platinum, palladium, ruthenium, rhenium, molybdenum, 
chromium, tungsten and iron. 

52. The method of claim 15 wherein at least one of said metal atoms is selected from the 
group consisting of: lead, mercury, tin, silicon and germanium. 

53. The method of claim 15 wherein at least one of said metal atoms is selected from the 
group consisting of: rhenium and ruthenium. 
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54. The method of claim 15 wherein said absorption of said electromagnetic radiation 
places said metal complex in a ligand to metal charge transfer excited state in which a metal 
to ligand bond in said metal complex is unstable. 

55. The method of claim 15 wherein said absorption of said electromagnetic radiation 
places said metal complex in a metal to ligand charge transfer excited state in which a metal 
to ligand bond in said metal complex is unstable. 

56. The method of claim 15 wherein said absorption of said electromagnetic radiation 
places said metal complex in a d-d excited state such that a metal to ligand bond in said 
complex is unstable. 

57. The method of claim 15 wherein said absorption of said electromagnetic radiation 
places said metal complex in an intramolecular charge transfer excited state such that a metal 
to ligand bond in said complex is unstable. 

58. The method of claim 15 wherein said absorption of said electromagnetic radiation 
places at least one of said ligands in a localized ligand excited state wherein a bond between 
said excited ligand and said metal complex is unstable. 

59. The method of claim 1 wherein said exposing of said film to said electromagnetic 
radiation places said metal complex in an intramolecular charge transfer excited state such 
that at least one of said at least one ligands is unstable and decomposes. 

60. The method of claim 1 wherein said exposing of said film to said electromagnetic 
radiation places at least one of said ligands in a localized ligand excited state wherein said 
excited ligand is unstable and decomposes. 

61. The method of claim 1 wherein said exposing of said film to said electromagnetic 
radiation places said metal complex in a metal to ligand charge transfer excited state such that 
at least one of said at least one ligands is unstable and decomposes. 
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62. The method of claim 1 wherein said exposing of said film to said electromagnetic 
radiation places said metal complex in a ligand to metal charge transfer excited state such that 
at least one of said at least one ligands is unstable and decomposes. 

63. The method of claim 1 additionally comprising repeating said applying, said exposing 
and said driving off for a second metal complex. 

64. The method of claim 63 wherein said second metal complex is applied on top of said 
first metal containing material. 

65. The method of claim 63 wherein said second metal complex is applied directly to said 
substrate. 

66. (Amended) A method for making patterned metal containing material on a substrate, 
said method comprising: 

(a) applying a mesomorphous film of a metal complex on a surface of the substrate; 

(b) exposing, in a first atmosphere, a first area, having a first shape, of said film to a 
particle beam to cause said metal complex in said first area to undergo a transformation into a 
first metal-containing material adherent to said substrate and one or more ligand byproducts 
of a first kind at least some proportion of which are driven off during the course of said 
transformation; 

(c) optionally driving off an unreacted amount of said metal complex and a remainder of 
said one or more ligand byproducts of a first kind that are not driven off during the course of 
said transformation; 

(d) exposing, in a second atmosphere, a second area of said film, having a second shape, 
adjacent to said first area, to electromagnetic radiation of a wavelength suitable to cause said 
metal complex in said second area to undergo a photo-chemical reaction, said reaction 
transforming said metal complex in said second area into a second metal containing material 
adherent to said substrate and one or more ligand byproducts of a second kind at least some 
proportion of which are driven off during the course of said photochemical reaction; and 
optionally 
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(e) driving off an unreacted amount of said metal complex and a remainder of said one 
or more ligand byproducts of a second kind that are not driven off during the course of said 
photochemical reaction. 

67. The method of claim 66 wherein said particle beam is selected from a group consisting 
of an electron beam and an ion beam. 

68. A thin mesomorphous film on a substrate, wherein the film comprises a photoreactive 
precursor metal complex. 
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